To compare Ciprofloxacin attenuation efficiency, Ciprofloxacin solutions mixed with TiO 2 nanoparticles were irradiated with two different light sources: a UV lamp and ordinary electric bulb. Insignificant degradation was witnessed when irradiations were made in absence of TiO 2. In contrast, prominent Ciprofloxacin degradation was detected in the presence of 0.01 mg/ml of TiO2. Close to 90 % and 70 % of its original concentration was eradicated in 120 minutes when the irradiation basis used was a UV lamp and Ordinary electric bulb respectively. Without the use of TiO 2 nanoparticles, irradiation by UV lamp sources was also significant. The antibactacterial activity of chosen microorganisms was radically inhibited when exposed to Ciprofloxacin solution treated with photocatalyst for the short periods of irradiation.
INTRODUCTION
Potential ecological impacts of pharmaceuticals on environment have been detected by recent advancement in analytical chemistry. (Halling-Sørensen et al., 1998) . Antibiotics reach the environment through intentional disposal of surplus drugs to sewage, release to sewage through urine and feces, leaching from landfills and discharges from sewage treatment plants or confined animal farming operations (Daughton, 2000) .
Ciprofloxacin is frequently detected class of antibiotics in the environment. It inhibit both Gram-positive (GP) and Gram-negative (GN) bacteria, and commonly used to treat tuberculosis, digestive and urinary tract infections and anthrax Environmental risk studies have estimated environmental loadings of ciprofloxacin from European sewage treatment plants to be as high as 186.2 tones per year in 1999 (Halling-Sorensen, 2000).Monitoring surveys have detected antibiotics in aquatic ecosystems ranging from ng l-1 to mg l-1 concentrations (Giger et al., 2003) . Several studies on ciprofloxacin sorption to clays and minerals have been published (Seremet and MacKay, 2003; Gu and Karthikeyan, 2005 
MATERIAL & METHODS

Material
In this study TiO 2 (GPR, BDH Chemicals Ltd. Poole England) was used as TiO 2 source for preparing the nanoparticles, and AgNO 3 (GR, Merck, Germany) Ciprofloxacin HCl (GR, Merck, Germany) was used as the target compounds for degradation in this study. TiO 2 of Riedel-de-Haen Sigms-Aldrich Lab was purchased.
Nanoparticles synthesis
Pure titania nanoparticles
For pure titania nanoparticles, titania (GPR) was taken in a clean china dish. It was placed in a furnace to be calcined at 500 o C for 3 hr. The calcined titania was then allowed to cool down slowly so as to attain the nanosized crystal structure.
Ag-TiO 2 Nanoparticles
Ag-TiO 2 nanoparticles were prepared by the Liquid Impregnation Method (Sahoo, et al., 2005) . For 1% Ag-TiO 2 : 50 gm of TiO 2 was poured into 100 ml dionized water in a 500 ml Pyrex beaker. 1.03 gm of AgNO 3 was also added to the suspension for 1% silver doping(molar ratio). Vigorous stirring was used mix the resulting slurry thoroughly and allowed to settle, at room temperature, over night.The obtained liquid was dried in an oven at 100 o C for 12 hr to evaporate the remaining moisture. The solid material resulting from this step was calcined, at 500 o C for 3 hr in a furnace. This resulted in fine particles of silver doped TiO 2 , herein after referred to as Ag-TiO 2 1%.
For 2%, 3%,4% & 5% Ag-TiO 2 . 50 gm of TiO 2 was poured into 100 ml dionized water in a 500 ml Pyrex beaker. 2.06 g,. 3 .09 g, 4.12 g &5.15 g of AgNO 3 was also added to the suspension for 2%,3%,4% &5% silver doping(molar ratio) respectively . Vigorous stirring was used mix the resulting slurry thoroughly and allowed to settle, at room temperature, over night.The obtained liquid was dried in an oven at 100 o C for 12 hr to evaporate the remaining moisture. The solid material resulting from this step was calcined, at 500 o C for 3 hr in a furnace. This resulted in fine particles of silver doped TiO 2 , herein after referred to as Ag-TiO 2 2%,3%,4% &5% respectively.
The Photocatalysis Experiment
The schematic diagram of the experimental setup of photocatalysis experiment is shown in Figure-1 . 500mg of high purity Ciprofloxacin HCl powder was dissolved in 100 ml of 0.1 N HCl in a 500 ml beaker and transferred to a 500mL analytical flask. The volume was made up of, with 0.1 N HCl to 500mL to obtain a stock solution of 0.01mg /ml Ciprofloxacin HCl
The absorbance reading of this solution was taken by a UV visible spectrophotometer (HACH DR 2400). The absorbance so obtained served as the reference value for \determining the proportionate reduction in the concentration of the Ciprofloxacin, after exposing the solution to UV light and visible light under the conditions of (a) no To 250 ml of the stock solution of Ciprofloxacin HCl, in a china dish, 0.05 g of pure TiO 2 nanoparticles or Ag-TiO 2 nanoparticles(1%,2%,3%,4% and 5%) were added. The china dish was placed under a UV lamp and allowed to stay exposed to the UV radiation for 2 hours. Its absorbance was then measured at 278 nm on spectrophotometer as described above, while taking into account any dilution effects. In view of the literature reported, experiments were carried out at a pH of 5.8 with UV lamp distance of 5cm from the target surface of the solution in the china dish.Similar experiments were repeated under visible light keeping all other conditions similer. 
Chemical Analysis
Samples were taken and absorbance measurements were performed in a Shimadzu UV 1603 spectrophotometer. The ciprofloxacin concentrations was also determined by HPLC using Column 18. Acetonitrile was used as eluent. The ciprofloxacin absorbance was recorded at 278 nm. Total organic carbon was measured in Shimadzu 5000TOC analyzer.
Antibacterial activity of treated solutions
Microbiologic assays with irradiated samples were carried out and S.Aureus was used as an assay microorganism.Tripticase agar plates were inoculated with Irradiated Ciprofloxacin samples. After incubation for 24 hours at 37C, the inhibition was noted. Pharmacy (ISSN 19204159) ; ICDTDI, 34-115 V North Saskatoon SK Canada S7L3E4 Tel.: +13062619809, www.japharmacy.com
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As seen in chart below, a very low ciprofloxascin degradation was observed when it was illuminated in the absence of TiO 2 .
In photocatalytic experiments in presence of 0.01 mg/ml , a maximum degradation was obtained under UV lamp illuminations when using Ag-TiO 2 nanoparticles. This could be because of the positive effect of silver on the photoactivity of Titania at degradation of Ciprofloxacin that can be clarified by its ability to trap electrons, therefore reducing the recombination of light generated electron-hole pairs at Titania surface. Significant degradation was observed when ciprofloxacin was treated with the TiO 2 nanoparticles with the UV lamp but less as compared to the Ag-TiO 2 in the presence of UV lamp. It was also observed that by increasing the percentages of silver in Ag-TiO 2 i.e from 1% onward, better degradation was noted. Our results encouraged the use of Ag doped TiO 2 for the degadation of Ciprofloxacin. 
Effect of the TiO 2 photocatalysis on the antibacterial activity
Experiemnts with selected bacteria (S.aureus) were perfomed to determine the antibacterial activity of ciprofloxacin during photocatalysis. Assays were done on bacterial inoculated agar plates. Pharmacy (ISSN 19204159) ; ICDTDI, 34-115 V North Saskatoon SK Canada S7L3E4 Tel.: +13062619809, www.japharmacy.com
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Figure3: Zone of inhibition of ciprofloxacin drug
The effect on biological activity for the irradiated sapmes was observed by noting the inhibition halo formed around the drop seed on the agar plate. It was observed that when untreated ciprofloxacin solution was used, inhibition zone of 5.5 cm was observed. But when ciprofloxacin solution treated with TiO 2 nanoparticles was used no kind of zone of inhition was noted. And the same with Ag-TiO 2 , mean no zone of inhihibition was noted when ciprofloxacin solution treated with Ag-TiO 2 was used. This could be explained that original drug ciprofloxacin has been modified and degraded. It is also important to note that even on UV light treated ciprofloxacin solution where minimum amount of drug was degraded, did not show any kind of zone of inhibition. This support the concept that the intermediated product of photocatalytic process do not represent any antibacterial activity.
CONCLUSION
The Ciprofloxacin structure was effectively degraded by TiO 2 photocatalysis using different kinds of light sources and TiO 2 nanoparticles. More Oxidation was noted when UV lamp along with Ag-TiO 2 nanoparticles were used. This could be because of the positive effect of silver on the photoactivity of Titania at degradation of Ciprofloxacin that can be clarified by its ability to trap electrons, therefore reducing the recombination of light generated electron-hole pairs at Titania surface.
The most remarkable conclusion is that as a result of treatment of ciprofloxacin with TiO 2, AgTiO 2 nanoparticles and UV light, degraded ciprofloxacin and its products do not present antibacterial activity against S.aureus. Successful degradation of the ciprofloxacin antibiotics was found in this studies. Therefore, TiO 2 -based photocatalysis is feasible way to inactivate the ciprofloxacin drug, as a pretreatment prior to further biological treatments.
